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Material Safety Data Sheet
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Name of Sample: Rechargeable Li-ion Battery Pack
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Commissioner: OPAL ENERGY PTE LTD
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MRl e iE R
Material Safety Data Sheet
Section 1. 72 42 T B A AR
CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Ff fb A TR R R
Name of goods Rechargeable Li-ion Battery Pack
HRES OPAL-48100LV-ES
Type/Mode
e Bk
Rated voltage il
PUERE
Rated capacity 180AK
HE PR AL BOWRIERT (R BIRAR

Manufacturer Kingfisher New Energy Technology (Nantong) Co., Ltd.
A 7= B otk VL7545 R S T g 22 T Vig- Z2 TG el 38 89 75

Manufacturer No.89, Xiyuan Avenue, Hai'an town, Hai'an City, Nantong City, Jiangsu
address Province, China

IVFYiENE

Emergency +65-6515-4780

telephone call

- BEREHME: 2022403 8 07 H &K HA: 2022404 H 22 H

Prepared by: T%Q 5é\ Reviewed by: )’)’3:. b\ Vﬁi’ B %r
(it o

(k) ! (RERK)
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COMPOSITION INFORMATION
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s frst cas & | FEE ﬁ(@@)
Chemical Composition Chemical Formula CAS No.
(%)(About)
i £ Graphite C 7782-42-5 7-25
WEfe4k4R Lithium iron Phosphate LiFePO4 15365-14-7 15-40
Mm%, SNEmAEILERD
Hexafluoropropylene-vinylidene fluoride CsHyFs 9011-17-0 3-15
Copolymer
ARGESEUhiam LiPFs 21324-40-3 0-5
Hexafluorophosphate
245t B Acetylene Black C 1333-86-4 0-2
Til: — Z.liEDiethyl Carbonate CsH1003 105-58-8 0-15
T — F fiEDimethyl Carbonate C3HeOs3 616-38-6 0-15
Ti& F 2. Ethyl Methyl Carbonate C4HsO3 623-53-0 0-15
WA T /TS Propylene Carbonate C4Hs03 108-32-7 0-15
R 2. ligEthylene Carbonate C3H403 96-49-1 0-15
i Copper Cu 7440-50-8 5-15
#klron Fe 7439-89-6 15-25
FBAluminium Al 7429-90-5 1-5
fhLead Pb 7439-92-1 7% Note Detected
ff@Cadmium cd 7440-43-9 7 Note Detected
sk Mercury Hg 7439-97-6 7% Note Detected
Section 3. fERENER
Hazards Identification
JRVEfE IS A A B TR S
Explosive risk This article does not belong to the explosion dangerous goods
Vb e oAk TR T DA fE R
Flammable risk This article does not belong to the flammable material
AASEIIE ZAE A BT RSB
Oxidation risk This article does not belong to the oxidation of dangerous goods
HE BRI ZAR AR T A E Ek
Toxic risk This article does not belong to the toxic dangerous goods
T sk it AR T SE R

SR IR AR 55 Ll ) AT PR 2% W)
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Radioactive risk

This article does not belong to the radiation of dangerous goods

J& b A s 1/4@1:117)%3:F}L'E11[& an
Mordant risk This article does not belong to the corrosion of dangerous goods

i DGR " HIZE LI SE R

other risk

is described in IMDG CODE and IATADGR.

%7E R T Bk AR F 4, LIS 22 4800Wh, J&T IMDG CODE F IATA

The product belongs to lithium iron phosphate battery pack, Watt hour
rate 4800Wh, which belong to the miscellaneous dangerous goods, as

Section 4. 2iEit
Firsﬁ aid measures

@ BIFATIARAEDEK. 05 A RSN T LRI 779, IR AL .
Ingestion:Give at least 2 glasses of milk or water. Induce vomiting unless patient is unconsciou
s. Call a physician

N SERPMRFBAR ER ST, R E S T, SLREE.
Inhalation: Remove from exposure and move to fresh air immediately. Use oxygen if available.

R J5—Heh, SEEF KR GEED 15 A6, B L TR, ERLE TR YHE R
ik, eEEE .

Eye: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and |
ower eyelids. Get medical aid.

BRE: i, FREAEREZED 15 8, FRER G RARMANET, REE.
Skin: Remove contaminated clothes and rinse skin with plenty of water or shower for 15 minut
es, Get medical aid.

' Section 5. JH B
Fire;fighting measures
Wi A
Flash Point: N/A.

HRIREE . A&
Auto-Ignition Temperature: N/A.

KK KEAK (R, —HMK
Extinguishing Media : Water, CO,.

WK KR B2 NP aE

Special Fire-Fighting Procedures: Self-contained breathing apparatus.

;‘*1:4;%/]‘1\1? U}Xﬂﬁﬂﬁél( t(ﬁ )ﬁlsﬁ :] l E g r}
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B R ERYE: MRS RRE TSRS R, 22l RERITIT
Unusual Fire and Explosion Hazards: Cell may vent when subjected to excessive
heat-exposing battery contents.

WREERE AR I T e —EULER, AR, AR
Hazardous Combustion Products: Carbon monoxide, carbon dioxide, lithium oxide fumes.

Section 6. RN AT
Accidental release measures

Sy 1k Hi it kMR BB TR T F
Steps to be taken in case Material is Released or Spilled

H SR P LR, R A IS R0 S e X L B S L 138 R & T I R
Sk, B RIOR, RN IR, R bR SRIG TR I 2 2 o B
G B2 R RS A BN AR

If the battery material is released, remove personnel from area until fumes dissipate. Provide
maximum ventilation to clear out hazardous gases. Wipe it up with a cloth, and dispose of itina
plastic bag and put into a steel can. The preferred response is to leave the area and allow the
battery to cool and vapors to dissipate. Provide maximum ventilation. Avoid skin and eye
contact or inhalation of vapors. Remove spilled liquid with absorbent and incinerate.

&Yl (S WIREN
Waste Disposal Method

H b OB PR fr e PR, 27196 P 1 P B 1] A e 75 2 B 43 O AR T
Despite being rechargeable, the battery has a limited life span, Replace when usage time
between charges becomes short.

B S B AR A, RER AP EIRAET.
Please waste batteries properly deal with security, do not put in fire or liquids.

Section 7. BB E R

ﬁandling and storagé

2 FHTFE. SBR[ A T AR S A BRI R R R AR R T 2 B 7 S 2
a6 L A RS . 7 BRBICEEII AR . BEEERR F A Bk BE A VAT

The battery should not be opened, destroyed or incinerate, since they may leak or rupture and
release to the environment the ingredients that they contain in the hermetically sealed container.
Do not short circuit terminals, or over charge the battery, forced over-discharge, throw to fire.
Do not crush or puncture the battery, or immerse in liquids.

YA IR A TN AR 55 (L2 d8 ) AT IR 2% )

A® =
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A5 ' 40 B RO A B 77 Y 9 T

Precautions to be taken in handling and storing

IR RIS, 25 ERAET, BRI EILGEE . TR, BRKERR BN AR
., 2R E R N A 4 B F VL B R TR S PR

Avoid mechanical or electrical abuse. Storage preferably in cool, dry and ventilated area, which
is subject to little temperature change. Storage at high temperatures should be avoided. Do
not place the battery near heating equipment, nor expose to direct sunlight for long periods.

oAt B B O B Ve i
Other Precautions

. BOE. EEBOKFEERSME T, R R ERIEMIRE . 25156 5 sk b e 5k
BRI AR WA

The battery may explode or cause burns, if disassembled, crushed or exposed to fire or high
temperatures. Do not short or install with incorrect polarity.

Section 8. Beflia A~ ABid

Exposure controls/personal protection

IR T 24 B RITFRR, ROR BRI AT E R, BT TR IR A it R BRE
BEETERN. EEREZHT, FREPZNBEN,

Respiratory Protection: In case of battery venting, provide as much ventilation as possible.
Avoid confined areas with venting cell cores. Respiratory Protection is not necessary under
conditions of normal use.

WA 1B A T AN
Ventllatlon. Not necessary under conditions of normal use.

B FE EFRERENHTAE

Protective Gloves: Not necessary under conditions of normal use.

HAB R RSB % &% E R AR A TARE

Other Protective Clothing or Equipment: Not necessary under conditions of normal use.

¥ Y1 FF 06 IR B B A A B3 R4, BT, B IR 372 ) 22 A B B A B
HH.

Personal Protection is recommended for venting battery: Respiratory Protection, Protective
Gloves, Protective Clothing and safety glass with side shields.

BERE IR RN B AR 95 (1235 ) AR 2 W
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Section 9. FHZHEE
Physical and chemical properties
SN TTTE

Appearance: Quadrate shape

Sk MEE, BB K.

Odour: If leaking, smells of medical ether.

MR EA
pH: Not applicable as supplied.

PR B BS R FE RIS LA AE

Flash Point: Not applicable unless individual components exposed.

AT B B ER FR IR S B ANE o
Flammability: Not applicable unless individual components exposed.

MR B B R R IR A AL AE A

Relative density: Not applicable unless individual components exposed

VEMRYE GRIEHD: BREAAHSRE RN AL .

Solubility (water): Not applicable unless individual components exposed

VEMRTE (GAbD: BREA SRR RIS EAAE .
Solubility (other): Not applicable unless individual components exposed

',Sectibn'lO. ﬁ%ﬁ*ﬂ}iﬁﬁﬁ
Etabiliw and reacﬁvity |
FasEtE: FERTES 7 TR T ARE

Stability: Product is stable under conditions described in Section 7.

BB %, TNk 70°C LA REiAERE. AT, SRR, RYEE. SRED. LT E. SRS AR
EWRAZM T .

Conditions to Avoid: Heat above 70°C or incinerate. deform. mutilate. crush. disassemble.
overcharge. short circuit or expose over a long period to humid conditions.

G bR AL, Bk, 7K

Materials to avoid: Oxidizing agents, alkalis, water.

YRR A B A S5 1 ) AT B NCA 0998160
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fal MRy : A%, JFTREE RS A

Hazardous Decomposition Products: Toxic Fumes, and may form peroxides.

RafaE: NEH

Hazardous Polymerization: N/A.

MR R AMTE, W GRALT. TR, SRIE s R,
If leaked, forbidden to contact with strong oxidizers. mineral acids. strong alkalies or
halogenated hydrocarbons.

Section 11. FHELZAFTRL
Toxicological information

WRERER: 6, BRI,

Signs & symptoms: None, unless battery ruptures.

PR RS UL T, ZEVRANEE AT Al X AR A AN R JDR AR
In the event of exposure to internal contents, vapour fumes may be very irritating to the eyes
and skin.

W\ XA R -

Inhalation: Lung irritant.

B2 A X BRI B

Skin contact; Skin irritant.

ARAG Befid: X R AS A RSB -

Eye contact: Eye irritant

BN FTHE.

Ingestion: Poisoning if swallowed..

FHER TR B, F— KA SRR S, RMEi™ BRI, w6
1o B o LR e iR, F BARIRIRES E OFFIE, WD R4,

Medical conditions generally aggravated by exposure: In the event of exposure to internal
contents, moderate to server irritation, burning and dryness of the skin may occur, Target
organs nerves, liver and kidneys.

Section 12. ﬁi?(&%ﬁiﬂ

- Ecological information

BAGFR, /BRI AR SIS H AR .

Thele is no influence to ecology and environment when used properly.

Section 13. EFAE

Disposal consideration

SR IR B AR 55 ( L2ifE ) AR 2 7
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P LS A B 4 VA I R A ER, R SR 1 A B TN [P P b ) RS e £
KSR AT . EF SRR ER AP E TR, R, RN SRR T 5SS
N N R o RS 1 e SRR (SR pUERaTR LS E

Deserted batteries couldn’t be treated as ordinary trash. Be put to garbage box which recycle
batteries after being placed into plastic bags or be dealt as special trash. Couldn’t be thrown into fire or
placed in high temperature. Couldn’t be dissected, pierced, crushed or treated similarly. The package and
plastic box which contain batteries could be treated as ordinary trash. Best way is recycling.

Section 14. BHifE B
Z’I‘ransport information

L L U A2 FE 07 B R IRALE , IRIBASTRAE 188 19 IMDG #UN. JiT AL A E
I 2R #B Al 38 L 2 bR A 0 B =00 38.3 TS .

Lithium cells and batteries are subject to the requirements of the U.S. hazardous materials
regulations pursuant to 49 CFR 173.185(b), and IMDG Code pursuant to Special Provision 188. Each
cell or battery has been tested under provisions of the UN Manual of Tests and Criteria, Part 11I, Sub
section 38.3.

F/ B A4 UN38.3 (LS BRI =364 45 38.3 4%). IATA-DGR BHEHIEH P1965
5% PI966 BY 3% PI967 WIER, I ELAELC M 7 A 5 13 2 T AN 3 BRA o

Lithium cells and batteries are subject to the requirements of UN38.3 (UN Manual of Tests and
Criteria, Part I11, subsection 38.3), P1965 TO P1967 of IATA DGR, and transported in accordance with
applicable regulations and not restricted.

EH IR, EbNGISEIT A, BAEREE (BRI T4 Bk T A
g npen S A IE A

Batteries must be packaged and offered for transportation in a manner that prevents the dangerous
evolution of heat (for example, by the effective insulation of exposed terminals) and protects against
short circuits.

Section 15. AR
Regulation irfformafionﬁ

FERER
Law information
§eAlszz s
{Dangerous Goods Regulations)
(3 FER BRI i iR SR E B0
(Recommendations on the Transport of Dangerous Goods Model Regulations)
([ Bt a2 fes o B2 L0 )
(International Maritime Dangerous Goods)
(fERs i 2 A TBMBIARIEL)
(Technical Instructions for the Safe Transport of Dangerous Goods)
(fEr e KM E %5 )
(Classification and code of dangerous goods)
(Bl 22 4 AR D
(Occupational Safety and Health Act) (OSHA)
CHFYFIE D

SR AR A S5 ( 148 ) AT 7 NCA 0998162
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(Toxic Substance Control Act) (TSCA)

CTH PR M2 AR

{Consumer Product Safety Act) (CPSA)

CICFRI RS YAz 35D

{Federal Environmental Pollution Control Act) (FEPCA)

A kg )

(The Qil Pollution Act) (OPA)

GEBRF 48 IE S BRBESI(302/311/312/313))

(Superfund Amendments and Reauthorization Act TitleIII (302/311/312/313)) (SARA)

CRIERIP KR IEZED

{Resource Conservation and Recovery Act) (RCRA)

(AR

(Safety Drinking Water Act) (CWA)
- {ng 65 5D

(California Proposition 65)

(& EIEFREHD

{Code of Federal Regulations) (CFR)
TRAEFTE S M AN IR 05N

In accordance with all Federal, State and local laws.

Section 16. FAlfsE

Other inforlwxrlationr
& MSDS # {115 BAX B S FEeER (Rl HRAFAFITA BILE . A3UE BRK
W, ARARTE B SE . RS, % SR W A s (077 130 it
(AR S5, TRAVIA T xR T me it A 2 P D 35 A P 455 2 RN SR A AR EE TR AT

This information is not effective to all the batteries manufactured by Kingfisher New Energy
Technology (Nantong) Co., Ltd. This information comes from reliable sources, but no warranty
is made to the completeness and accuracy of information contained. We don’t assume
responsibility for any damage or loss because of misuse of batteries. Users should grasp the
correct use method and be responsible for the use of batteries.

GERE IR A I BE AR 55 1l ) AT PR 2 7]
ICAS TESTING TECHNOLOGY SERVICE (SHANGHAI) CO., LTD IN -
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Terms & conditions

L TER R NIRS (Rl HRAF (BURER AR RER TR MR KRG TR EREBAATRET, %ISR

FHEM D EIS, BEEARATRERART I MAE. K28 WNAATREEAREE, T UUBRUE% %R B A2 5 B e 1 %30
BAZIERR A T HBUE . s e HEE At BRI B IRk E G A TR ESR, AR RIEREE P MRAER, MRS 5H
b J7 AR A BT AR BEMNEREOERE.
A report will be issued in confidence to the Clients and it will be strictly treated as such by ICAS Testing Technology Service (Shanghai) Co., Ltd. (hereinafter
referred to as “ICAS” ). It should not be reproduced in part and it should not be used for advertising or other unauthorized purposes without the written consent
of ICAS. The Clients to whom the Report is issued, however, show or send it, or a certified copy thereof prepared by ICAS, to his customer, supplier or other
persons directly concerned. ICAS will, without the consent of the Clients, neither enter into any discussion or correspondence with nor disclose to any other party
concerning the contents of the report unless required by the relevant governmental authorities, laws or court orders.

2. BAZE PR R AL F T RIS TERNRBREAET L, 1250 T R AR A2 B DN Bl 4 2500 1 1 3R e 2
If the client is prepared to use the report issued by ICAS in the judicial or arbitral, the client must specify this use before submitting the sample to ICAS for testing.
3o BRAEAR A B A REEAT R I R T AR i i WAL TS, iR FOE A T O R S, TANE BT R BB A S 15

Unless ICAS does carry out a sampling test and clarify this fact in the relevant report, the report applies only to the samples that have been tested and do not
apply to a large amount of the relevant goods.

4o AR IR AR AR I BT R R T IR, A R 4 FAT IR RE A0 R AT / A Rt
If the Clients do not specify the methods / standards to be applied, ICAS will choose the appropriate methods/standards and inform the client in the
agreement/contract.

< AR RS R TR AR A T R AT TR A BOB P 1 BORNIT IS AR %, S SRR AE T B
ICAS will not be liable or accept responsibility for any loss or damage arising from the use of in the reports issued by ICAS or communication information.
6. BOEZARE G SIE A, AA TSR BRI ENZIR A, SRS 24 A i .
If the report is inappropriately used, ICAS will reserve the right to withdraw the report and take any appropriate action.
T 2 P AR HZEA R A TIPS 23RS, FERRE S A A REHAT B A IS

Samples submitted for testing are accepted on the understanding that the report issued cannot form the basis of, or be the instrument for, legal action against
ICAS.

8. (B 1% % 1 M ER A BUH DA S I TIAIF %% P ST T8 = 5 [ SE80 AT, IARA T Re R E%A RIS R, o R
FARMBTE. WA 7] A ATHE B 2% P sl 45 =05 1 938 58 AT SRR, AR A7) RAarafiA L IE R RRE S B2BNR, TS0 Z IR
HOHERf 1 AT ST AT
If the Clients require the analysis of samples by the Client’ s or any third party’ s laboratory, ICAS will only convey the result of the analysis without

responsibility for its accuracy. If ICAS is only able to witness an analysis by the Client’ s or any third party’ s laboratory ICAS will only confirm that the correct
sample has been analyzed without responsibility for the accuracy of any analysis or results.

9. ARAFEGEHIRIR S AP ATAER R R eWs, HARDIPTA BB CEFEMRFEED, B A AT Fig .

Any legal property right (include intellectual property) in respect of any report, certificate or other materials derived from ICAS during the provision of the
testing service are owned by ICAS.

10. AT EENZZ F A0E R, A AT A DL B8 RRS I EER, HiZE BEE, BT LR R U H & R AR 2 R
TE G BN AT R . X T AL ST A (T AT R R OLIERR . 28R ekin, ARA TS SR T T,
When ICAS receives the request from the Client, ICAS transmit the results of the test service in electronic media, but the Client should note that the Electronic

Media Delivery does not guarantee that the information contained therein will not be lost, delayed or intercepted by third party. ICAS is not liable for any
disclosure, error or omission in the content of such messages as a result of electronic transmission.

VL. AR 2 RN L AT P90 2 MR AR R 5 B sl e R S AR B AT A AR e ST ) B S A 27 BN AT A

ICAS assumes no responsibility for variations in quality or other characteristics of items submitted under conditions over which ICAS has no control. This Report
does not constitute a recommendation for, or endorsement of, the item or material tested.

12 GRS ERREFANEFIRG RmasAdl GIENE A" B REEHE" MB5%ETLN.

The report is invalid if altered, or not signed by the authorized signatory, or without “Special Seal for Inspection and Testing” or without “Special Seal for the
report” , or without cross-page seal.

13 MREF ARV, AEEENAIER, KIBEHENIIT. HEREIME R T IR S 2 B+ H BN RAA TR, @R 728,

Any objection to the report should execute according to laws and regulations if exist, other entrusted report should be submitted to ICAS within 15 days from the
date of receiving the report, and overdue will not be handled.

L4, B RS B & PR BE A . AA R R SSTE SR ST, AR P IR GEE B AHTE . &AM (80 SR,

The sample(s) and sample information should be provided and confirmed by the Client. ICAS is not responsible for verifying the authenticity of the sample and
does not assume responsibility for the accuracy, appropriateness and/or completeness of the information provided by the Client.

15. AL CMA BEFASE RS BAR At B SIS A A B k2 R AV A, OLHUREI . 30 s WS R B dm il 2 il . R3St p 28 L P s At

The date and results shown in the report without CMA logo are not used as proof for society, only used for reference in study, teaching and internal quality
control . The Chinese version of the report written in Chinese and English shall prevail.

[$2]

HE L AR o RRERE cNAS T, ¢ § 7 REBEREALT cMA B FINETFTTHARAES .
Note : “*in the report indicates that it is not included in the scope of CNAS, “§” indicates that it is not included in the CMA scope of ICAS.
2o SRBRHARAIT AR R L L8 =

“#” indicated that data comes from designated contracted lab:

CMA FE BT EIEF 45 CMA Certificate No: CNAS 7S5 CNAS Registration No:
ICASEERZ/REGMELs  ICAS Testing Center ICASEEHZ/RIAIEHL  ICAS Certification Center
Tel:0086 21-51682918  E-mail:info@icas.org.cn Tel:0086 21-51114700  E-mail:info@icas.org.cn
Add: LiBHRITRIRLIEL558/iR%H12985 Add: biBH@RICEALITEES2368 545 AE31F/25F/18F/8F
155 Pingbei Rd / 1298 Pingan Rd, Minhang District, Shanghai 31/25/18/8F Huading Tower , 2368W.Zhongshan Rd,Xuhui District,Shanghai

ICASEE &S ZHM BN / M /7 FW / 8K 7 EY / B/ T/ KW/ BIK / ORE / BER /AR /BB /BN o/ aIm / KR
ICAS National Branch Offices Wenzhou/Guangzhou/Shenzhen/Fuzhou/Xiamen/Kunming/Nanning/Changsha/Chonggqing/Chengdu/Nanjing/Hefei/Qingdao/Zhengzhou/Jinan/Jiangxi/Tianjin




